Özet Amaç: Teşhis ve pankreatiko hastalıkların tedavisi için önemli bir araç olarak endoskopik retrograd kolanjiyopankreatografi (ERCP ), mortalite ve cerrahi ve konservatif olarak tedavi edilebilir morbidite nispeten yüksek bir oranı ile birçok potansiyel komplikasyonları vardır. Bu çalışmada post-ERCP komplikasyonları ve yönetim değerlendirilmiştir. Gereç ve Yöntem: Bu prospektif tek merkezli bir çalışmada, 708 tanı ve tedavi ERCPs 630 hasta ( 59.73 yaş ortalaması ile erkek % 41.7 ± 17.78 yıl) devam Nisan 2011 tarih ve Eylül 2012 tarihleri arasında İmam Rıza hastane, Tebriz, İran çalışıldı. Hastaların demografik, klinik ve laboratuvar bulguları yanı sıra ERCP komplikasyonları, klinik, yönetim ve sonuçlar kaydedildi. Bulgular: ERCP % 87 başarılı oldu ve % 6.8 4.58 % olarak pankreatit, 0.84 % duodenal perforasyon, 0.42 % sepet yakalama, kanama ve 0.14 % olarak kolanjit her dahil olmak üzere komplikasyon vardı. Komplikasyonların yüzde yirmibeş cerrahi girişim gerekli. Cholecystecomy ve başarılı ERCP öyküsü ile komplike hastaların çoğunlukla konservatif olarak tedavi edildi. Tartışma: ERCP komplikasyonları düşük ve birkaç cerrahi tedavi gerekir. Komplikasyonların tanısı ve tedavisi daha iyi sonuç hazırlamak ve istenmeyen morbidite ve mortalite azaltacaktır.
Diagnostic and therapeutic endoscopic retrograde cholangiopancreatography (ERCP) has been done for almost half a century. ERCP is valuable in diagnosis and treatment of pancreatic and biliary disease with fewer complications than surgery [1] . In cases chosen properly, therapeutic ERCP prevents other aggressive procedures in these patients. There are various indications for ERCP including evaluation of pancreatobiliary tract anatomy before and after surgical interventions, diagnosis and treatment of the cause of various types of obstructive jaundice and cholestatic liver diseases and also any types of pancreatic diseases. Sphincterotomy, common bile duct stones extraction, lithotripsy, bile drainage and dilation of stenosis, treatment of bile duct injuries, and biopsy of suspicious lesions and sampling of biliary tract excretions are among the main therapeutic interventions which could be done by ERCP [2] . However, ERCP is an operator dependent procedure with many potential complications [3] . Reported complications rate are 1.38% and 5.4% for diagnostic and therapeutic ERCP with a mortality rate of 0.2% and 0.4%, respectively. Acute pancreatitis (1-7%) [4, 5] , duodenal perforation (1.3%), duodenal hemorrhage (2.5-5%) [6] , cholangitis and associated sepsis (1%) and acute cholecyctitis (0.2-0.5%) [4] , are among the most reported complications of ERCP. These complications may be treated conservatively in many cases such as mild acute pancreatitis, but may be fatal if unmanaged surgically in some cases such as free intraperitoneal perforations [7, 8] . In this prospective study we evaluated our experience with complicated ERCP patients with emphasis on their surgical and non-surgical management.
Material and Method
In this prospective single center study, 708 ERCPs were performed in Imam Reza hospital, Tabriz, Iran, between April 2011 and September 2012. Among performed ERCPs, 48 cases had complications and were admitted to gastroenterology and surgery wards. The informed, written consent had been obtained prior to the procedure from all patients. The study was approved by the Ethic committee of Tabriz University of Medical Sciences. Patients' demographic, clinical and laboratory findings as well as ERCP complications, clinical presentation, management, and outcomes were recorded. Exclusion criteria were history of abdominal surgery or previous sphincterotomy (biliary or precut), pregnancy, acute diseases and severe illnesses like pancreatitis and hypertension and mental disability were excluded. The management of post-ERCP complications was as followed; Conservative management of complications were included if there were no sign of severe disease including absence of sepsis and no retroperitoneal fluid collections, normal examination findings with minimal leak on upper gastrointestinal study. Conservative therapy consisted of fasting, nasogastric tube for gastric decompression, non-per oral, parenteral nutritional support, ECG monitoring, acid suppression (omeprazole), protease secretion inhibition (octreotide and somatostatin), antibiotic treatment (cephalosporins), rehydration, close surgical monitoring of abdominal status and daily laboratory tests. Abdominal computed tomography (CT) was performed in patients with elevated inflammatory parameters or fever. Oral nutriti-on was resumed at normalization of laboratory parameters and bowel movements. Patients were discharged when asymptomatic at oral food intake. All patients consenting to eventual surgical treatment were transferred to the surgical department. Patients with diffuse abdominal tenderness and guarding regardless of mechanism and place of injury, extensive contrast extravasation on ERCP/ UGI, extra-or intraperitoneal fluid collection on computed tomography, retained hardware, documented perforation with retained stones, or massive subcutaneous emphysema. Fever and leukocytosis alone were not criteria for surgery. Statistical analysis Statistical analyses were performed using the Statistical Package for Social Sciences, version 16.0 (SPSS, Chicago, Illinois). Quantitative data were presented as mean ± standard deviation (SD), while qualitative data were demonstrated as frequency and percent (%). The categorical parameters were compared by χ2 tests or Fisher's exact test, and the continuous variables were compared by Student's t-tests. A p value <0.05 was considered significant.
Results
In 630 patients (41.7% male, 58.3% female, mean age of 59.73±17.78 years), 708 ERCP procedures were done. ERCP indications were mostly common bile duct (CBD) stone, obstructive jaundice and abdominal pain (with unidentified cause) (figure 1). ERCP was diagnostic in 195 (27.5%) cases and therapeutic in 513 (72.5%) cases and was successful in 616 cases (87%). ERCP complications occurred in 48 (6.8%) cases including pancreatitis in 37 cases (4.58%), duodenal perforation in 6 cases (0.84%), basket trapping in 3 cases (0.42%) and bleeding and cholangitis each in 1 case (0.14%). The complications were diagnosed during or immediately after ERCP in 7 cases (14.6%), in the first 24 hours of the procedure in 35 cases (72.9%) and after 24 hours in 6 cases (12.5%). Common clinical manifestations of post-ERCP complications were abdominal pain (97.9%), nausea (35.4%), vomiting (35.4%), fever (6.2%), bleeding (2.1%) and peritonitis (2.1%). Among complicated patients, 12 (25%) underwent surgery including one case of pancreatitis and all cases of basket trap- Table 1 shows demographic and ERCP findings among different complication management groups. Complicated patients with previous history of cholecystectomy and successful ERCP were mainly managed conservatively. Complications that occur earlier after procedure were more severe and in need of surgery. Complicated patients were followed for three months; 10 patients (20.8%) died during the follow-up period. Cause of death was underlying disease in 7 cases and the post-ERCP complication in 3 cases.
Discussion
In this prospective single center study, we investigated ERCP complications and their surgical and non surgical management among 708 diagnostic and therapeutic ERCPs. The most complaints of patients with complications were abdominal pain, nausea and vomiting. The complication rate was 6.8%, with pancreatitis as the most prevalent complication with incidence rate of 4.58%, others were rare. These findings are in consistence with other studies reporting overall complication rate between 3-7% [8] [9] [10] . The rate of pancreatitis was also within the range of other similar studies (4.0%-10.0%) [9] [10] [11] [12] [13] . However, in two other studies by Masci et al. [9] and Loperfido et al. [14] reported rate of pancreatitis was 1.8% and 1.3%. This could be due to different type of procedures done during ERCP, methods of data collection, patient populations, and the difference in definition of complications between studies; Masci et al. [9] and Loperfido et al. [14] had only considered major complications. In our study, other complications were duodenal perforation in 0.84%, duodenal bleeding in 0.14%, basket trapping in 0.42% and cholangitis in 0.14%. Several studies have reported higher rate of bleeding than perforation [9, 12, 15] ; including perforation rate of 0.4%-0.57% and bleeding rate of 0.9%-1.34%; however, in two other study of Iranian population [16, 17] perforation rate was higher than bleeding. In these two studies, cholangitis rate was also higher than bleeding, while in our study it was the least prevalent complication. Post-ERCP complications could be managed surgically or conservatively. In some cases re-ERCP and in some other surgery is recommended [7, 8] . In our study, 25% of complications needed surgery including one case of pancreatitis and all cases of basket trapping, duodenal perforation, bleeding and cholangitis. The other was managed conservatively. Management of post-ERCP perforation varies due to the characteristics of the leak and its clinical manifestations. Previous studies has mentioned that some ERCP-related perforations can be successfully managed conservatively with no need of surgery [18, 19] ; however, defining patients in no need of surgery is difficult. The typical perforation that should be managed surgically is bowel wall perforations. As if conservative therapy fails, the outcome of the patients is poor [8] . However, Masci et al. [9] reported conservative treatment in all cases of pancreatitis, cholangitis, and almost more than 70% of duodenal perforation and cholecyctitis. Bhatia and coworkers20 reported 95% recovery from post-ERCP pancreatitis following conservative management. We observed that patients with history of cholecystecomy and successful ERCP were mainly managed conservatively as the probability of severe conditions is low in these patients. Most mortality cases were observed in cases with late diagnosis of complication.
Conclusion
In conclusion we observed that ERCP complications are low and few need surgical treatment. Pancreatitis is the most common post-ERCP complication. If the complication is pancreatitis, there is a low probability to need surgical management. It is necessary to identify high risk patients in order to reduce the rate of ERCP complications. Prompt identification and treatment of the complications would prepare better outcome and reduce undesirable morbidity and mortalities. 
